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1
FEED APPARATUS AND IMAGE RECORDING
APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims priority from Japanese
Patent Application No. 2014-072215, filed on Mar. 31, 2014,
the disclosure of which is incorporated herein by reference in
its entirety.

BACKGROUND

1. Field of the Invention

The present invention relates to a feed apparatus config-
ured to feed a sheet supported by a support unit and an image
recording apparatus including the feed apparatus.

2. Description of the Related Art

There is conventionally known a feed apparatus configured
such that a support unit in a state of being inclined supports a
plurality of sheets stacked thereon and each of the sheets is
fed obliquely downward along the inclination of the support
unit. In this feed apparatus, the sheets are pushed to the
support unit by the own weight of a feed roller.

SUMMARY

However, in the feed apparatus as described above, the
sheets supported by the support unit in the state of being
inclined are more likely to move along the inclination of the
support unit. The reasons thereof are considered as follows.
First, it is caused by own weight of the sheets supported by the
support unit in the state of being inclined and/or the frictional
force between a sheet arranged on the uppermost side and the
sheet abutting against the uppermost sheet caused when the
uppermost sheet is fed by the rotation of the feed roller. The
reason(s) is(are) more likely to cause the sheets to move along
the inclination of the support unit. As aresult, there is fear that
the overlapped feed (or multi feeding) of sheets are more
likely to occur. Another reason is considered as follows. That
is, in the feed apparatus as described above, there is some
distance between a separation claw which is a separation
member and the feed roller. Thus, although the sheets are
pushed toward the support unit at a position at which the
sheets abut against the feed roller by the own weight of the
feed roller, no sheet is pushed toward the support unit by the
feed roller in an area between the separation claw and the feed
roller. Therefore, in the area between the separation claw and
the feed roller, a gap may be sometimes formed between
stacked sheets during the consecutive feed of sheets. In such
a case, the abutting angles between the sheets and the sepa-
ration claw vary, which causes the variation of the conveyance
force required to let the sheet ride over the separation claw.
Consequently, the overlapped feed (or multi feeding) of
sheets could occur.

The present teaching has been made to solve the foregoing
problems, an object of which is to provide a mechanism
capable of reducing the possibility of occurrence of the over-
lapped feed (or multi feeding) of sheets and capable of caus-
ing the sheet to be inserted into a support unit easily.

According to a first aspect of the present teaching, there is
provided a feed apparatus configured to feed a sheet, includ-
ing:

a support unit having a support surface configured to sup-

port the sheet;

a feed roller configured to feed the sheet supported by the

support surface in a feed direction;
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2

a first arm having one end configured to rotatably support
the feed roller and the other end configured to be swing-
able to function as a swing shaft;

a recess portion provided on the support surface;

a second arm having one end positioned on an upstream
side of the other end in the feed direction; having a
distance between the one end and the support surface
which is greater than a distance between the other end
and the support surface; and configured to be swingable
with a side of the one end as a swing shaft, between a first
position at which the other end is in the recess portion
and a second position at which the other end is outside
the recess portion;

a biasing member configured to bias the second arm toward
the first position;

an operation lever provided in the first arm; and

an engagement portion provided in the first arm and con-
figured to abut against the second arm from a side of the
support surface so as to be engaged therewith,

wherein the engagement portion is configured to be sepa-
rated from the second arm at the first position in a case
that the feed roller abuts against the support surface;

the engagement portion is configured to be engaged with
the second arm in a case that the first arm swings in a
direction in which the feed roller is separated from the
support surface; and

the second arm is configured to swing from the first posi-
tion to the second position in conjunction with swing of
the first arm in a direction in which the feed roller is
further away from the support surface.

In a case that sheets enter the support unit, the second arm
is retracted toward the second position and the feed roller is
retracted in the direction away from the support surface. The
sheets supported by the support surface of the support unit are
pushed to the support surface by the second arm biased
toward the first position. In a case that the feed roller abuts
against the support surface or the sheet supported by the
support surface, the engagement portion is separated from the
second arm at the first position. Thus, the first arm and the
second arm are swingable independently from each other.

In a case that a sheet with low stiffness such as plain paper
enters the support unit, the operation lever is operated to
swing the first arm, so that the feed roller can be separated
from the support surface. Swinging the first arm in the direc-
tion in which the feed roller is separated from the support
surface engages the engagement portion with the second arm,
and the second arm moves in conjunction with the swing of
the first arm in the direction in which the feed roller is further
away from the support surface. Accordingly, the feed roller
can be separated from the support surface by the operation of
the operation lever and the second arm can swing from the
first position to the second position. Thus, the sheet entering
the support unit never contacts with the feed roller and the
second arm. In a case that a user stops the operation of the
operation lever, the first arm swings to cause the feed roller to
abut against the sheet supported by the support surface. Fur-
ther, the second arm biased toward the first position abuts
against the sheet supported by the support surface.

According to a second aspect of the present teaching, there
is provided an image recording apparatus, including: the feed
apparatus as defined in the first aspect; and a recording unit
configured to record an image on a sheet fed by the feed roller.

According to the present teaching, it is possible to reduce
the possibility of occurrence of the overlapped feed (or multi
feed) of sheets. Further, the sheet can be inserted into the
support unit easily.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective external view of a multifunction
peripheral 10 in which a movable unit 186 is in an upstanding
state.

FIG. 2 is a vertical cross-sectional view of an internal
structure of a printer unit 11.

FIG. 3 is a vertical cross-sectional view of the multifunc-
tion peripheral 10 in which a holding arm 73 is positioned at
a first position.

FIG. 4 is an enlarged view of a part enclosed in the rectan-
gular frame depicted by dotted lines in FIG. 3.

FIG. 5 is an enlarged view of the part enclosed in the
rectangular frame depicted by dotted lines in FIG. 3 depicting
a state in which the holding arm 73 is positioned at a second
position.

FIG. 6 is a back view of the multifunction peripheral 10.

FIG. 7 is a perspective view of a peripheral part of a feed
arm 76.

FIG. 8A-8C are vertical cross-sectional views of a periph-
eral part of a feed apparatus 70.

FIG. 9A-9C are other vertical cross-sectional views of the
peripheral part of the feed apparatus 70.

DESCRIPTION OF THE EMBODIMENTS

An explanation will be made about a multifunction periph-
eral 10 according to an embodiment of the present teaching. It
is needless to say that the embodiment to be explained below
is merely an example of the present teaching, and it is possible
to appropriately change the embodiment of the present teach-
ing without departing from the gist and scope of the present
teaching. Further, in the following explanation, an up-down
direction 7 of the multifunction peripheral 10 is defined on the
basis of such a state that the multifunction peripheral 10 is
placed to be usable (the state depicted in FIG. 1); a front-rear
direction 8 of the multifunction peripheral 10 is defined as an
opening 13 is provided on the near side (the front side); and a
left-right direction 9 of the multifunction peripheral 10 is
defined as the multifunction peripheral 10 is viewed from the
near side (the front side).

<Entire Structure of Multifunction Peripheral 10>

As depicted in FIG. 1, the multifunction peripheral 10 is
formed to have an approximately cuboid form, and the mul-
tifunction peripheral 10 includes a printer unit 11 of an ink-jet
recording system to record an image on a sheet such as a
recording sheet S. The multifunction peripheral 10 includes
various functions such as a facsimile function and a print
function.

The printer unit 11 has a casing or housing body 14 with the
opening 13 formed in its front surface. Further, a feed tray 20
and a discharge tray 21 are insertable to and removable from
the casing 14 via the opening 13 in the front-rear direction 8.
The feed tray 20 can load or accommodate recording sheets S
of various sizes. The bottom surface of the casing 14 abuts
against a placement surface on which the multifunction
peripheral 10 is placed.

As depicted in FIG. 2, the printer unit 11 includes a feed
unit 15 which feeds the recording sheet S from the feed tray
20, arecording unit 24 which records an image on the record-
ing sheet S, a first conveyance roller pair 59, a second con-
veyance roller pair 180, and the like.

As depicted in FIG. 1, a scanner unit 12 is provided above
the printer unit 11. The scanner unit 12 is a flatbed scanner.
Since the structure of the flatbed scanner is publicly known,
any detailed explanation of which will be omitted herein.

<Printer Unit 11>
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4

The structure of the printer unit 11 will be explained in
detail below. The printer unit 11 is an exemplary image
recording apparatus of the present teaching.

<Feed Tray 20>

As for the feed tray 20 depicted in FIGS. 1 and 2, the
lengths in the front-rear direction 8 and the left-right direction
9 are longer than the length in the up-down direction 7, and
the feed tray 20 has a box-shaped form in which the upper
surface is open. The discharge tray 21 is provided on the upper
surface of the feed tray 20 at the front side. The feed tray 20
can accommodate recording sheets S of various sizes such as
the A4 size based on the Japanese Industrial Standards and the
L size used for the photograph recording, by supporting the
recording sheets S with a support surface. The feed tray 20 is
detachably installed in the internal space communicating
with the opening 13 of the casing 14. The feed tray 20 is
movable back and forth in the front-rear direction 8 with
respect to the casing 14 via the opening 13.

<Feed Unit 15>

As depicted in FIG. 2, the feed unit 15 includes a feed roller
25, a feed arm 26, and a driving transmission mechanism 27.
The feed unit 15 is provided above the feed tray 20 and below
the recording unit 24. The feed roller 25 is rotatably supported
by the forward end ofthe feed arm 26. The feed arm 26 swings
in the directions of the arrow 29 with a swing shaft 28 pro-
vided at the proximal end as the center of swing. Accordingly,
the feed roller 25 can abut against the support surface of the
feed tray 20 and the feed roller 25 can be separated therefrom.
Therefore, in a case that the feed tray 20 loading the recording
sheets S is installed in the casing 14, the feed roller 25 can
abut against the recording sheets S placed on the feed tray 20.

The driving force of a motor (not depicted) is transmitted to
the feed roller 25 by the aid of the driving transmission
mechanism 27. The driving transmission mechanism 27
transmits the rotation transmitted to the swing shaft 28 to the
shaft of the feed roller 25 by an endless belt. The feed roller 25
is rotated in such a state that the feed roller 25 is allowed to
abut against the recording sheet S disposed on the uppermost
side of the recording sheets S supported by the support sur-
face of the feed tray 20, and thus the uppermost recording
sheet S is fed to a conveyance path 65. In a case that the
recording sheet S is fed to the conveyance path 65, the for-
ward end of the recording sheet S abuts against a separation
member 197 provided on the back side of the feed tray 20 in
the front-rear direction 8. As a result, only the recording sheet
S disposed on the uppermost side is separated from the
recording sheets S disposed on a lower side and then con-
veyed. On the other hand, the recording sheets S disposed on
the lower side of the uppermost recording sheet S are retained
in the feed tray 20 without being dragged by the recording
sheet S disposed on the uppermost side.

<Conveyance Path 65>

As depicted in FIG. 2, the conveyance path 65, which is
provided in the internal space of the casing 14, extends while
being curved to make U-turn upward from the back side of the
feed tray 20. Further, the conveyance path 65 is bent toward
the front side from the hack side of the printer unit 11, and
when extends substantially straight to the front side of the
printer unit 11 to arrive at the discharge tray 21. The convey-
ance path 65 is roughly classified into a curved passage 65A
which makes U-turn and a straight passage 65B which is
straight.

The curved passage 65A is defined by an outer guide mem-
ber 18, an inner guide member 19, and a guide member 31.
The outer guide member 18 and the inner guide member 19,
the inner guide member 19 and the guide member 31, and the
guide member 31 and the outer guide member 18 are respec-
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tively opposed to each other while being separated by the
space through which the recording sheet S can pass. The
straight passage 65B is defined by the recording unit 24, a
platen 42, a guide member 34, and a guide member 33. The
recording unit 24 and the platen 42 are opposed to each other
while being separated by the space through which the record-
ing sheet S can pass, and the guide member 34 and the guide
member 33 are opposed to each other while being separated
by the space through which the recording sheet S can pass.

The recording sheet S, which is fed to the conveyance path
65 by the feed roller 25 of the feed tray 20, is conveyed from
alower side to an upper side of the curved passage 65A. In this
situation, a conveyance direction of the recording sheet S is
inverted from a backward direction to a forward direction.
Then, the recording sheet S is conveyed from the rear side to
the front side in the front-rear direction 8 through the straight
passage 65B without inverting the conveyance direction.

The guide member 31 is arranged above the inner guide
member 19 on the immediately upstream side (the back side)
of'the first conveyance roller pair 59. The outer guide member
18 and the guide member 31 also define a bypass route 182
described later on.

<First Conveyance Roller Pair 59 and Second Conveyance
Roller Pair 180>

As depicted in FIG. 2, in the conveyance path 65, the first
conveyance roller pair 59 is provided on the upstream side of
the recording unit 24 in the conveyance direction (forward
direction in the front-rear direction 8). The first conveyance
roller pair 59 has a first conveyance roller 60 and a pinch roller
61. In the conveyance path 65, the second conveyance roller
pair 180 is provided on the downstream side of the recording
unit 24 in the conveyance direction. The second conveyance
roller pair 180 has a second conveyance roller 62 and a spur
roller 63. The rotation of a motor (not depicted) is transmitted
to the first and second conveyance rollers 60, 62, and thus the
first and second conveyance rollers 60, 62 are allowed to
rotate. The first conveyance roller pair 59 and the second
conveyance roller pair 180 convey the recording sheet S by
rotating the first conveyance roller 60 and the second convey-
ance roller 62 in a state that the recording sheet S is interposed
between the respective rollers constructing the first convey-
ance roller pair 59 and the second conveyance roller pair 180.

<Recording Unit 24>

As depicted in FIG. 2, the recording unit 24 is provided
between the first conveyance roller pair 59 and the second
conveyance roller pair 180. The recording unit 24 includes a
carriage 40 and a recording head 39. The carriage 40 is sup-
ported to be reciprocatively movable in the left-right direction
9 by guide rails 43, 44 provided on the back side and the front
side of the platen 42.

The recording head 39 is carried on the carriage 40. A
plurality of unillustrated nozzles are formed on the lower
surface of the recording head 39. Inks are supplied from ink
cartridges (not depicted) to the recording head 39. The
recording head 39 selectively discharges the inks as minute
ink droplets from the plurality of nozzles. In a case that the
carriage 40 is moved in the left-right direction 9, the ink
droplets are discharged from the nozzles to the recording
sheet S supported by the platen 42. The discharged ink drop-
lets adhere to the recording sheet S on the platen 42, and thus
an image is recorded on the recording sheet S.

<Bypass Route 182>

As depicted in FIG. 2, an opening 184 is provided on the
back surface of the casing 14. The bypass route 182, which
extends from the opening 184 to the first conveyance roller
pair 59, is formed in the casing 14. The bypass route 182
extends from the upper backward to the lower frontward in
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the casing 14. The bypass route 182 is defined by the guide
member 31 and the outer guide member 18. The conveyance
path 65 is disposed below the bypass route 182.

The recording sheets S placed on a bypass tray 71 (see
FIGS. 1 and 3) described later on are each guided obliquely
downward via the bypass route 182. Each of the recording
sheets S is guided via the straight passage 65B of the convey-
ance route 65 and conveyed by the first conveyance roller pair
59. Then, the image recording is performed on the recording
sheet S by the recording unit 24 and the recording sheet S is
discharged on the discharge tray 21.

<Feed Apparatus 70>

As depicted in FIGS. 3 and 4, the printer unit 11 includes a
feed apparatus 70. The feed apparatus 70 includes the bypass
tray 71 (an exemplary support unit of the present teaching), a
feed roller 75 (an exemplary feed roller of the present teach-
ing), a feed arm 76 (an exemplary first arm of the present
teaching), a holding arm 73 (an exemplary second arm of the
present teaching), a torsion spring 52 (an exemplary basing
member of the present teaching), a sheet sensor 54 (an exem-
plary detecting unit of the present teaching), and a separation
piece 72.

<Bypass Tray 71>

As depicted in FIGS. 1, 3 and 4, the bypass tray 71 is
provided on the back surface side of the multifunction periph-
eral 10. The bypass tray 71 can accommodate the recording
sheets S independently from the feed tray 20.

An opening 187 is formed in the bypass tray 71. The
recording sheets S can be accommodated in the bypass tray 71
via the opening 187. Inthe bypass tray 71, a passage is formed
via the opening 187 to arrive at the bypass mute 182 (see FIG.
2).

A fixed unit 185, which extends downward to cover the
opening 184 (see FIG. 2) therewith, is formed on the back
surface side of the casing 14. The fixed unit 185 constitutes a
part of the bypass tray 71 on the downstream side in the
conveyance direction. A movable unit 186 is provided on the
upper side of the fixed unit 185 so as to be swingable with
respectto the fixed unit 185. The bypass tray 71 is constructed
by the fixed unit 185 and the movable unit 186.

A support member 189 including a support surface 188 is
provided in the fixed unit 185. The support surface 188
extends obliquely downward to the bypass route 182 (see
FIG. 2).

The separation piece 72 is provided below the support
member 189 of the fixed unit 185. The separation piece 72 is
positioned at a height which is substantially the same as that
of the opening 184 in the up-down direction 7. The upper
surface of the separation piece 72 is a surface against which
the forward ends of the recording sheets S supported by the
bypass tray 71 abut. On the upper surface of the separation
piece 72, aplurality ofteeth 132 (see FIG. 2) are aligned in the
front-rear direction 8 to project upward. The forward ends of
recording sheets S supported by the bypass tray 71 are disen-
tangled or unraveled by the teeth 132.

A driving transmission mechanism (not depicted), which is
composed of a plurality of pinion gears, is provided on the
right side of the fixed unit 185 in the left-right direction 9. The
driving force is transmitted to the driving transmission
mechanism from the motor (not depicted) provided at the
inside of the casing 14 of the printer unit 11. A swing shaft 66
extends in the left-right direction 9, and one end thereof is
meshed or engaged with the pinion gears constituting the
driving transmission mechanism. The other end of the swing
shaft 66 extends to the center of the fixed unit 185 in the
left-right direction 9.
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The swing shaft 66 swingably supports the feed arm 76.
That is, the feed arm 76 is swingable around the swing shaft
66. The feed roller 75 is rotatably supported by the feed arm
76 on the side of a swing forward end (the end which is not
supported by the swing shaft 66). The feed arm 76 extends
downward from the swing shaft 66 toward the support sur-
face. 188 of the support member 189. The feed arm 76 is
arranged at the center of the fixed unit 185 in the left-right
direction 9. The structure of the feed arm 76 will be explained
in detail below.

The feed roller 75 is connected to the swing shaft 66 by a
gear row 36 (see FIG. 7) which is formed by engaging three
gears 37A, 37B, and 37C with one another. The rotation of the
swing shaft 66 is transmitted to the feed roller 75 via the gear
row 36 to rotate the feed roller 75. The feed roller 75 is rotated
in a state of being allowed to abut against the recording sheet
S disposed on the uppermost side of the recording sheets S
supported by the support surface 188, and thus the uppermost
recording sheet S is fed via the bypass route 182 in a feed
direction 87 (a direction to the discharge tray 21 from the
bypass tray 71, see FIG. 4). The recording sheets S, which are
disposed on the lower side of the uppermost recording sheet
S, are disentangled or unraveled by the separation piece 72
and they are retained in the bypass tray 71 without being
dragged by the recording sheet S disposed on the uppermost
side. The structure of the feed roller 75 will be explained in
detail below.

The movable unit 186 is provided on the upper side of the
fixed unit 185 to be swingable with respect, to the fixed unit
185. The movable unit 186 is swingable between the upstand-
ing state in which the movable unit 186 upstands in the
up-down direction (see FIG. 1) and the inclined or laid-down
state in which the movable unit 186 is inclined with respect to
the up-down direction 7 (see FIG. 3).

The upstanding state is a state for reducing the space for the
movable unit 186 on the back surface side of the casing 14.
The bypass tray 71 is not used when the movable unit 186 is
in the upstanding state. The inclined state is the state in which
the movable unit 186 is inclined obliquely upwardly toward
the outside of the casing 14, and thus the inclined support
surfaces 188, 193 are substantially provided as one flat sur-
face, and the inclined state is the state in which the bypass tray
71 can be used.

A support member 192 is provided in the movable unit 186.
In the inclined state of the movable unit 186, the support
surface 193 provided on the upper surface of the support
member 192 and the support surface 188 form substantially
the same flat surface. Thus, a surface 45 (an exemplary sup-
port surface of the present teaching), which is formed by the
support surface 188 of the support member 189 and the sup-
port surface 193 of the support member 192, supports the
recording sheet S in the bypass tray 71. Here, “substantially
one flat surface (the same flat surface)” means a flat surface on
which the supported recording sheet S is neither bent nor
flexed even when there is a small difference in height between
two surfaces constituting the flat surface; in other words, it
means a flat surface on which the recording sheet S is sup-
ported so that separation performance is stably obtained by
the separation piece 72.

As depicted in FIGS. 4 and 6, two recesses 46 are provided
in the surface 45 (support surface 188 of the support member
189) of the bypass tray 71. The other end 50 of the holding
arm 73 described later on is inserted into the recess 16. The
two recesses 46 are arranged at the same position in the feed
direction 87. Further, the two recesses 46 are respectively
arranged on the right side and left side of the feed rollers 75 in
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the left-right direction 9. That is, the two recesses 46 are
provided as a pair to interpose the feed rollers 75 therebe-
tween.

<Feed Roller 75 and Feed Arm 76>

As depicted in FIG. 4, the feed roller 75 is arranged on the
frontward side of the bypass tray 71. The feed roller 75 can
abut against the support surface 188 of the support member
189. A rotational shaft 83 of the feed roller 75 extends in the
left-right direction 9. Although two feed rollers 75 are pro-
vided with a spacing distance intervening therebetween in the
left-right direction 9 as depicted in FIGS. 6 and 7, the number
of feed rollers 75 is not limited to two.

The feed arm 76 extends in a state of being inclined to the
support surface 188 at a position above the support surface
188. The feed arm 76 extends from its one end to be away
from the surface 45 of the bypass tray 71 toward the upstream
side in the feed direction 87. The feed roller 75 is supported
via the rotational shaft 83 at one end of the feed arm 76 to be
rotatable around a rotation center 75X (see FIG. 7). The swing
shaft 66 is inserted through a hole 92 (see FIG. 7) provided at
an upstream-side end of the feed arm 76 in the feed direction
87 (i.e., the hole 92 is provided at the other end of the feed arm
76). Accordingly, the feed arm 76 swings in the directions of
the arrows 67, 68 (see FIG. 4) with the swing shaft 66 pro-
vided at the other end as the center of swing. As a result, the
feed roller 75 can abut against the support surface 188 of the
support member 189 or the recording sheet S supported by the
support surface 188 and the feed roller 75 can be separated
therefrom.

The feed arm 76 is connected to the swing shaft 66 by an
unillustrated torsion spring. Accordingly, the feed arm 76 is
biased by the torsion spring in the direction of the arrow 67.
The structure for biasing the feed arm 76 in the direction of
the arrow 67 is not limited to a structure using the torsion
spring. For example, a coil spring may be arranged on the
frontward side of the feed arm 76 such that one end of the coil
spring is connected to the feed arm 76 and the other end of the
coil spring is connected to a frame of the printer unit 11. The
feed arm 76 may be biased by the coil spring in the direction
of the arrow 67.

In this embodiment, the feed arm 76 is swingable by a
contact-separating mechanism 30 (see FIGS. 4, 5,and 7). The
structure of the contact-separating mechanism 30 may be any
publicly known structure on condition that the feed arm 76 is
swingable in the directions of the arrows 67, 68. In a case that
the recording sheet S supported by the bypass tray 71 is fed,
the contact-separating mechanism 30 causes the feed arm 76
to swing in the direction of the arrow 67 so that the feed roller
75 abuts against the recording sheet S supported by the sur-
face 45. On the other hand, in a case that the recording sheet
S supported by the bypass tray 71 is not fed, the contact-
separating mechanism 30 causes the feed arm 76 to swing in
the direction of the arrow 68 so that the feed roller 75 is
separated from the support surface 188 (surface 45) of the
support member 189. This creates a gap between the record-
ing sheet S and the feed roller 75 even when the recording
sheet S is supported by the surface 45 as depicted in FIG. 9B.

The feed arm 76 is swingable manually instead of using the
contact-separating mechanism 30. This manual swing will be
described later.

<Holding Arm 73>

As depicted in FIG. 4, similar to the feed arm 76, the
holding arm 73 extends at a position above the support surface
188. The holding arm 73 extends from one end 49 to be closer
to the support surface 188 of the support member 189 toward
the downstream side in the feed direction 87. That is, the one
end 49 ofthe holding arm 73 is positioned at the upstream side
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of the other end 50 in the feed direction 87, and the distance
between the one end 49 and the surface 45 is greater than the
distance between the other end 50 and the surface 45. The
swing shaft 66 is inserted through a hole 51 provided on the
side of the upstream-side end of the holding arm 73 in the feed
direction 87 (i.e., the hole 51 is provided on the side ofthe one
end 49). Accordingly, the holding arm 73 swings in the direc-
tions of the arrows 67, 68 with the swing shaft 66 as the center
of swing, in the some manner as the feed arm 76. That is, the
holding arm 73 is swingable with the side of the one end 49 as
the swing shaft and the side of the other end 50 as the side of
the forward end of the swing. As a result, the side of the
forward end of the holding arm 73 can abut against the sup-
port surface 188 or the recording sheet S supported by the
support surface 188 and the side of the forward end of the
holding arm 73 can be separated therefrom.

As described above, the swing shaft 66 is inserted through
both the feed arm 76 and the holding arm 73. Therefore, the
center of the swing shaft of the feed arm 76 is the same as the
center of the swing shaft of the holding arm 73. Further, the
feed arm 76 and the holding arm 73 are swingable indepen-
dently from each other.

The other end 50 of the holding arm 73 is curved to be
convex toward the downstream side in the feed direction 87 as
viewed from the left side or the right side (the far side or the
near side in the vertical direction with respect to the paper
surface).

The number of holding arms 73 provided is the same as the
number of the recesses 46 provided for the support surface
188 of the support member 189. That is, in this embodiment,
the holding arm 73 includes a plurality of holding arms 73
provided as a pair. Each of the holding arms 73 is arranged on
the right side or the left side of the feed rollers 75. Each of the
holding arms 73 corresponds to one of the two recesses 46. As
depicted in FIG. 6, the holding arms 73 are disposed to inter-
pose the feed rollers 75 therebetween in the left-right direc-
tion 9, which is orthogonal to the feed direction 87 and
extends along the support surface 188.

As depicted in FIG. 6, the width of the other end 50 of the
holding arm 73 in the left-right direction 9 is narrower than
the width of the corresponding recess 46. Accordingly, as
depicted in FIG. 4, the other end 50 of the holding arm 73 is
capable of entering the recess 46. The position of the holding
arm 73 in the state depicted in FIG. 4 corresponds to a first
position of the present teaching. On the other hand, as
depicted in FIG. 5, the holding arm 73 in the first position
swings in the direction of the arrow 68, and thus the other end
50 of the holding arm 73 is retractable from the recess 46. The
position of the holding arm 73 in the state depicted in FIG. 5
corresponds to a second position of the present teaching.
Accordingly, the holding arm 73 is swingable between the
first position and the second position.

As depicted in FIG. 4, in a case that the holding arm 73 is
positioned at the first position, a surface 53 (an exemplary
guide surface of the present teaching) is positioned on the
upstream side of the feed roller 75 in the feed direction 87.
The surface 53 is a part which is included in the surface of the
holding arm 73 on the upstream side in the feed direction 87
and which does not enter the recess 46.

As depicted in FIG. 5, in a case that the holding arm 73 is
positioned at the second position, the other end 50 of the
holding arm 73 is positioned on the downstream side of the
feed roller 75 in the feed direction 87. More specifically, in the
case that the holding arm 73 is positioned at the second
position, the other end 50 of the holding arm 73 is positioned
on the downstream side of the rotation center 75X of the feed
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roller 75 abutting against the recording sheet S supported by
the support surface 188 in the feed direction 87.

The holding arm 73 is connected to the swing shaft 66 by
the torsion spring 52. Accordingly, the holding arm 73 is
biased by the torsion spring 52 in the direction of the arrow
67, i.e., toward the first position. The structure for basing the
holding arm 73 in the direction of the arrow 67 is not limited
to the structure using the torsion spring 52. For example, a coil
spring may be arranged on the frontward side of the holding
arm 73 such that one end of the coil spring is connected to the
holding arm 73 and the other end of the coil spring is con-
nected to the frame of the printer unit 11. The holding arm 73
may be biased in the direction of the arrow 67 by the coil
spring.

<Operation Lever 90>

As depicted in FIGS. 3 to 9, the feed arm 76 is provided
with an operation lever 90. The operation lever 90 is a pro-
jection protruding from an end of the feed arm 76 on the side
of'the swing shaft 66. The operation lever 90 protrudes toward
the opening 187. This configuration allows a user to easily
access the operation lever 90 via the opening 187.

<Engagement Portion 91>

As depicted in FIG. 7, the feed arm 76 is provided with an
engagement portion 91. In this embodiment, the engagement
portion 91 is formed by a protrusion 91A extending rightward
from the feed arm 76 and a protrusion 91B extending leftward
from the feed arm 76. The protrusion 91A extends in the
left-right direction 9 to a position where the protrusion 91A
can abut against the surface 53 of the holding arm 73 on the
right side and the protrusion 91B extends in the left-right
direction 9 to a position where the protrusion 91B can abut
against the surface 53 of the holding arm 73 on the left side.
The front ends of the protrusions 91A, 91B are positioned
between the holding arms 73 and the surface 45.

In a state that the feed roller 75 abuts against the surface 45
(see FIG. 8B) and that the feed roller 75 abuts against the
recording sheet S supported by the surface 45 (see FIG. 9C),
the engagement portion 91 (protrusions 91A, 91B) is sepa-
rated from the holding arm 73, more specifically, separated
from the surface 53 of the holding arm 73. Even when the feed
roller 75 in the state depicted in FIG. 8B is rotated by the
contact-separating mechanism 30 in the direction of the arrow
68 to be a state that the feed roller 75 is separated from the
surface 45 (see FIG. 8A), the engagement portion 91 is sepa-
rated from the holding arm 73, more specifically, separated
from the surface 53 of the holding arm 73. Even when the feed
roller 75 in the state depicted in FIG. 9C is rotated by the
contact-separating mechanism 30 in the direction of the arrow
68 to be a state that the feed roller 75 is separated from the
recording sheet S (see FIG. 9B), the engagement portion 91 is
separated from the holding arm 73, more specifically, sepa-
rated from the surface 53 of the holding arm 73.

The engagement portion 91 may abut against the surface 53
of the holding arm 73 in the states depicted in FIG. 8A and
FIG. 9B.

In a case that the feed arm 76 in the state of each of FIG. 8 A,
FIG. 8B, FIG. 9B, and F1G. 9C further swings in the direction
of the arrow 68, the engagement portion 91 can abut against
the surface 53 of the holding arm 73 from the side of the
surface 45 and can be engaged therewith (see FIG. 8C).

The engagement portion 91 is not limited to the protrusions
91A, 91B. For example, the engagement portion 91 may be
ribs which extend in the left-right direction 9 from the feed
arm 76 to a position where the ribs can abut against the surface
53 of the holding arm 73. Unlike the protrusions 91A, 91B,
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the engagement portion 91 may not be formed as a pair. That
is, the engagement portion 91 may be one protrusion or one
rib.

<Sheet Sensor 54>

As depicted in FIG. 6, a sheet sensor 54 is provided on the
left side of the bypass tray 71. The sheet sensor 54 includes an
extending portion 55 extending leftward from the holding
arm 73 positioned at the left side, a detector 56 protruding
from the left end of the extending portion 55 toward the
direction in which the holding arm 73 extends from the
extending portion 55, and an optical sensor 35 which has a
light-emitting element 57 and a light-receiving element 58
receiving the light emitted from the light-emitting element
57.

The swing of the holding arm 73 positioned on the left side
causes the detector 56 to swing integrally with the holding
arm 73 positioned on the left side with the extending portion
55 as the center of swing.

In a case that the holding arm 73 is positioned at the first
position (FIG. 4), i.e., in a case that the other end 50 of the
holding arm 73 enter the recess 46, the projecting forward end
of the detector 56 enters between the light-emitting element
57 and the light-receiving element 58 of the optical sensor 35;
in other words, the projecting forward end of the detector 56
enters an optical path extending from the light-emitting ele-
ment 57 to the light-receiving element 58. This blocks the
light passing through the optical path. In this situation, a low
level signal is output from the optical sensor 35 to a controller
(not depicted) controlling the operation of the multifunction
peripheral 10. On the other hand, in a case that the holding
arm 73 is positioned at the second position (FIG. 5) i.e,ina
case that the other end 50 of the holding arm 73 is retracted
from the recess 46, the projecting forward end of the detector
56 is retracted from the optical path. This allows the light to
pass through the optical path. In this situation, a high level
signal is output from the optical sensor 35 to the controller. As
described above, the sheet sensor 54 detects whether or not
the detector 56 is positioned in the optical path to let the
controller detect the position of the holding arm 73 (i.e.,
whether the holding arm 73 is positioned at, the first position
or the second position).

The direction in which the detector 56 protrudes may be a
direction different from the extending direction of the holding
arm 73. Further, contrary to the above, the projecting forward
end of the detector 56 may enter the optical path in the case
that the holding arm 73 is positioned at the second position,
and the projecting forward end of the detector 56 may be
retracted from the optical path in the case that the holding arm
73 is positioned at the first position.

The sheet sensor 54 may be provided on the right side of the
holding arm 73 positioned on the right side. In this case, the
extending portion 55 extends rightward from the holding arm
73 positioned on the right side.

<Operation of Feed Apparatus 70>

In the following, an explanation will be made about the
operation of the feed apparatus 70 in a process in which the
operation lever 90 is operated to cause the recording sheet S
to be supported by the bypass tray 71. An explanation will be
made especially in detail for the operations of the holding arm
73 and the feed arm 76 of the feed apparatus 70.

In a case that no recording sheet S is supported by the
surface 45 of the bypass tray 71, the feed roller 75 is separated
from the surface 45 by the contact-separating mechanism 30
as depicted in FIG. 8A or abuts against the surface 45 as
depicted in FIG. 8B. In both of the states, the holding arm 73
is positioned at the first position by being biased by the torsion
spring 52. The other end 50 of the holding arm 73 enters the
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recess 46 in the case that the holding arm 73 is positioned at
the first position. Further, in both of the states, the engage-
ment portion 91 (protrusions 91A, 91B) provided in the feed
arm 76 is separate from the holding arm 73. More specifically,
the engagement portion 91 (protrusions 91A, 91B) is separate
from the surface 53 of the holding arm 73.

In the state depicted in FIG. 8A or FIG. 8B, when the user
of the multifunction peripheral 10 moves the operation lever
90 in the direction of an arrow 92 while holding or pressing
the operation lever 90, the feed arm 76 swings in the direction
of the arrow 68 against the biasing force of an unillustrated
torsion spring. This swings the engagement portion 91 inte-
grally with the feed arm 76 in the direction of the arrow 68.

As depicted in FIG. 8C, the engagement portion 91 after
the swing abuts against the surface 53 of the holding arm 73
from the lower side (from the side of the surface 45). Ina case
that the user further swings the feed arm 76 in the state
depicted in FIG. 8C in the direction of the arrow 68, the
holding arm 73 is pushed by the engagement portion 91 in the
direction of the arrow 68. This swings the holding arm 73 in
the direction of the arrow 68 from the first position to the
second position against the biasing force of the torsion spring
52. As a result, the side of the other end 50 of the holding arm
73 is away from the surface 47 of two surfaces 47, 48 (see
FIGS. 4 and 5) defining the recess 46. Further swinging the
feed arm 76 in the direction of the arrow 68 causes the holding
arm 73 to be retracted from the recess 46 as depicted in FIG.
9A. This creates a gap between the holding arm 73 and the
surface 45.

In the state depicted in FIG. 9A, in a case that the user
inserts the recording sheet S via the opening 187 in the feed
direction 87, the forward end of the recording sheet S in an
insertion direction abuts against the surface 53 of the holding
arm 73 and is guided by the guide 53. This allows the forward
end of the recording sheet S in the insertion direction to pass
through the feed arm 76 and the holding arm 73 without being
interfered with by the feed arm 76 and the holding arm 73, and
then the forward end of the recording sheet S in the insertion
direction abuts against the separation piece 72.

In a case that the user or the like releases the operation lever
90, the feed arm 76 swings in the direction of the arrow 67 by
the biasing force of the unillustrated torsion spring. This
makes the engagement portion 91 (protrusions 91A, 91B)
separate from the surface 53 of the holding arm 73, and thus
the holding arm 73 swings in the direction of the arrow 67 by
the biasing force of the torsion spring 52. As a result, as
depicted in FIG. 9B, the holding arm 73 abuts against the
recording sheet S between the feed roller 75 and the separa-
tion piece 72. Meanwhile, since the feed roller 75 is main-
tained at the position depicted in FIG. 8A by the contact-
separating mechanism 30, the feed roller 75 does not abut
against the recording sheet S. The feed roller 75 may not be
maintained at the position depicted in FIG. 8A by the contact-
separating mechanism 30. In this case, as depicted in FIG. 9C,
the feed roller 75 abuts against the recording sheet S like the
holding arm 73.

In the state depicted in FIG. 9B, in a case that the user
operates an operation unit (not depicted) provided in the
multifunction peripheral 10 to give an instruction for image
recording onto the recording sheet S, the controller controls
the contact-separating mechanism 30 to swing the feed arm
76 in the direction of the arrow 67. This makes the feed roller
75 abut against the recording sheet S supported by the surface
45 of the bypass tray 71 as depicted in FIG. 9C. Further, the
controller controls the motor to apply the driving force to the
feed roller 75 via the driving transmission mechanism. This
rotates the feed roller 75 to feed the recording sheet S in the
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feed direction 87. As a result, the recording sheet S passes the
bypass route 182 to enter the straight passage 65B. The
recording unit 24 records or forms an image on the recording
sheet S entering the straight passage 65B, and the recording
sheet S having the image formed thereon is discharged onto
the discharge tray 21 by the second conveyance roller pair
180.

Effects of Embodiment

According to this embodiment, in a case that the recording
sheets S enter the bypass tray 71, the holding arm 73 is
retracted to the side of the second position and the feed roller
75 is also retracted to separate from the surface 45. The
recording sheets S supported by the surface 45 of the bypass
tray 71 are pushed to the surface 45 by the holding arm 73
which is biased toward the side of the first position. In a case
that the feed roller 75 abuts against the surface 45 or the
recording sheets S supported by the surface 45, the engage-
ment portion 91 is separated from the holding arm 73 posi-
tioned at the first position. This allows the feed arm 76 and the
holding arm 73 to swing independently from each other.

In a case that one recording sheet S with low stiffness such
as plain paper enters the bypass tray 71, the operation lever 90
is operated to swing the feed arm 76, so that the feed roller 75
can be separated from the surface 45. Swinging the feed arm
76 in the direction in which the feed roller 75 is separated
from the surface 45 engages the engagement portion 91 with
the holding arm 73, and the holding arm 73 moves in con-
junction with the swing of the feed arm 76 in the direction in
which the feed roller 75 is further away from the surface 45.
Accordingly, the feed roller 75 is separated from the surface
45 by the operation of the operation lever 90 and the holding
arm 73 is allowed to swing from the first position to the
second position. Thus, one recording sheet S entering the
bypass tray 71 never contacts with the feed roller 75 and the
holding arm 73. In a case that the user stops the operation of
the operation lever 90, the feed arm 76 swings to cause the
feed roller 75 to abut against the recording sheet S supported
by the surface 45. Further, the holding arm 73 in a state of
being biased toward the first position abuts against the record-
ing sheet S supported by the surface 45.

According to this embodiment, in a state that no recording
sheet S is supported by the bypass tray 71, the holding arm 73
is positioned at the first position by being biased by the torsion
spring 52. Under this situation, in a case that the recording
sheets S enter the feed apparatus 70 from the downstream side
in the feed direction 87 so that the recording sheets S are
supported by the bypass tray 71, the recording sheets S abut
against the surface 53 of the holding arm 73 first. In other
words, the recording sheets S do not abut against the feed
roller 75 first. Here, the feed roller 75 is a molded product
made of rubber or elastomer and the feed roller 75 has con-
cavities and convexities formed on the roller surface thereof.
Thus, the recording sheets S abutting against such a roller
surface are more likely to be bent. Since the recording sheets
S do not abut against the feeing roller 75 first in the configu-
ration of this embodiment, the possibility that the recording
sheets S entering the feed apparatus 70 are bent can be
reduced.

Subsequently, the recording sheets S entering the feed
apparatus 70 are guided to the downstream side in the feed
direction 87 along the surface 53 of the holding arm 73. In this
situation, the holding arm 73 is pushed by the recording
sheets S, which causes the holding arm 73 to swing from the
first position to the second position against the biasing force

10

25

30

40

45

14

of the torsion spring 52. Accordingly, the recording sheets S
can be guided between the feed roller 75 and the surface 45 of
the bypass tray 71.

The other end 50 of the holding arm 73 at the second
position is positioned on the downstream side of the feed
roller 75 in the feed direction 87. That is, the recording sheets
S, which have been guided by the holding arm 73 and have
passed between the feed roller 75 and the surface 45 of the
bypass tray 71, are in a state of being held toward the surface
45 by the other end 50 of the holding arm 73. Thus, according
to the configuration of this embodiment, the recording sheets
S can be held toward the surface 45 on the downstream side of
the feed roller 75 in the feed direction 87. This can reduce the
possibility of occurrence of the overlapped feed of recording
sheets S as compared with a case where the recording sheets
S are held toward the surface 45 only by the feed roller 75.

Inacasethat pressure is applied on only one side of the feed
roller 75 in the direction orthogonal to the feed direction 87
and extending along the surface 45 and that no pressure is
applied on the other side, the recording sheet S is more likely
to skew. According to this embodiment, since the recoding
sheet S is held by the holding arms 73 on both sides of the feed
roller 75, the possibility of occurrence of skew of the record-
ing sheet S can be reduced.

According to this embodiment, in a state that no recording
sheet S is supported by the bypass tray 71, the holding arm 73
is positioned at the first position by being biased by the torsion
spring 52. In a state that the recording sheet S is supported by
the bypass tray 71, the holding arm 73 is positioned at the
second position by being pushed by the recording sheet S.
That is, the sheet sensor 54 can detect whether or not the
recording sheet S is supported by the bypass tray 71 based on
the position of the holding arm 73. Thus, according to the
configuration of this embodiment, since the holding arm 73
can function also as a detection target, which is detected by
the sheet sensor 54 to detect as to whether or not the recording
sheet S is supported, it is unnecessary to provide any exclu-
sive detection target for detecting the recording sheet S in the
feed apparatus 70.

According to this embodiment, the center of the swing
shaft of the feed arm 76 is the same as the center of the swing
shaft of the holding arm 73. Thus, it is unnecessary to provide
the swing shafts of the feed arm 76 and the holding arm 73
individually. Thus, it is possible to simplify the structure of
each of the feed arm 76 and the holding arm 73.

Modified Embodiments

In the above embodiment, the engagement portion 91 is
constructed of the protrusions 91A, 91B. The engagement
portion 91, however, may be constructed of those other than
the protrusions 91A, 91B.

For example, the engagement portion 91 may be con-
structed of a key (not depicted) and a keyway having a sub-
stantially fan shape (not depicted), the key being provided at
anend portion of the feed arm 76 on the side of the swing shaft
66, the keyway being positioned at the one end 49 of the
holding arm 73 and being configured to mate with the key.
The length of an arc of the keyway is designed to be longer
than that of the key. In a case that the feed arm 76 is positioned
on the side closer to the surface 45 from the position depicted
in FIG. 8C, the key does not abut against the keyway. Thus,
the swing of the feed arm 76 does not affect the holding arm
73. Thatis, even when the feed arm 76 swings in the direction
of'the arrow 68, the holding arm 73 never swings. On the other
hand, in a case that the feed arm 76 is positioned on the side
farther away from the surface 45 than the position depicted in
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FIG. 8C, the key abuts against the keyway to cause the feed
arm 76 and the holding arm 73 to swing integrally. The
engagement portion 91 constructed as described above func-
tions similarly to the protrusions 91A, 91B.

In the above embodiment, the center of the swing shaft of
the feed arm 76 is the same as the center of the swing shaft of
the holding arm 73. However, the center of the swing shaft of
the feed arm 76 may not the same as the center of the swing
shaft of the holding arm 73. For example, the swing shaft of
the holding arm 73 may be disposed on the upstream side of
the swing shaft of the feed arm 76 in the feed direction 87.

In the above embodiment, two recess portions 46 are pro-
vided. However, the number of recess portions 46 is not
limited to two. For example, only one recess portion 46 may
be provided on the surface 45 of the bypass tray 71 at the right
side of the feed roller 75.

In the above embodiment, two holding arms 73 are pro-
vided. However, the number of holding members 73 is not
limited to two. For example, in a case that only one recess
portion 46 is provided, only one holding arm 73 is provided
corresponding to the one recess portion 46.

In the above embodiment, the feed apparatus 70 is an
apparatus for feeding the recording sheet S supported by the
bypass tray 71. The feed apparatus 70, however, may be an
apparatus for feeding the recording sheet S supported by the
feed tray 20.

Inthe above embodiment, the feed apparatus 70 is provided
in the printer unit 11. However, an apparatus or unit for which
the feed apparatus 70 is provided is not limited to the printer
unit 11. For example, the feed apparatus 70 may be provided
in the scanner unit 12. In this case, the feed apparatus 70 feeds
a sheet having an image to be read by the scanner unit 12 into
the scanner unit 12.

What is claimed is:

1. A feed apparatus configured to feed a sheet, comprising:

a support unit having a support surface configured to sup-
port the sheet;

a feed roller configured to feed the sheet supported by the
support surface in a feed direction;

a first arm configured to rotatably support the feed roller at
one end of the first arm, the first arm being swingable by
using the other end of the first arm as a swing shaft;

a recess portion provided on the support surface; and

a second arm having one end positioned on an upstream
side of the other end of the second arm in the feed
direction, having a distance between the one end of the
second arm and the support surface which is greater than
a distance between the other end of the second arm and
the support surface, and configured to be swingable with
a side of the one end of the second arm as a swing shaft,
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between a first position at which the other end of the
second arm is in the recess portion and a second position
at which the other end of the second arm is outside the
recess portion;

a biasing member configured to bias the second arm toward

the first position;

an operation lever provided in the first arm; and

an engagement portion provided in the first arm and con-

figured to abut against the second arm from a side of the
support surface so as to be engaged therewith,
wherein the engagement portion is configured to be sepa-
rated from the second arm at the first position in a case
that the feed roller abuts against the support surface;

the engagement portion is configured to be engaged with
the second arm in a case that the first arm swings in a
direction in which the feed roller is separated from the
support surface; and

the second arm is configured to swing from the first posi-

tion to the second position in conjunction with swing of
the first arm in a direction in which the feed roller is
further away from the support surface.

2. The feed apparatus according to claim 1, wherein the
engagement portion is a protrusion protruding from the first
arm.

3. The feed apparatus according to claim 1, wherein a guide
surface facing the support surface is positioned on an
upstream side of the feed roller in the feed direction, the guide
surface being a part which is included in the second arm at the
first position and which does not enter the recess portion; and

the other end of the second arm at the second position is

positioned on a downstream side of the feed roller in the
feed direction.

4. The feed apparatus according to claim 1, wherein the
second arm includes a pair of arms, and the pair of arms are
arranged to interpose the feed roller therebetween in a direc-
tion orthogonal to the feed direction and extending along the
support surface.

5. The feed apparatus according to claim 1, further com-
prising a detecting unit configured to detect the second arm
positioned at any one of the first position and the second
position.

6. The feed apparatus according to claim 1, a swing center
of the swing shaft of the first arm coincides with a swing
center of the swing shaft of the second arm.

7. An image recording apparatus, comprising:

the feed apparatus as defined in claim 1; and
a recording unit configured to record an image on a sheet fed
by the feed roller.



